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(54) IMAGE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image display device which is 
small-sized, has high performance, and is equipped with an ocular optical 
system capable of securing long actuation distance. 

SOLUTION: The ocular optical system 3 is provided with a 1st optical ^ 
element 10. which has at least one reflecting surface and deflect the optical 
path sideward about the view axis 2 of an observer, a 2nd optical element 
20 which has at least one reflecting surface and deflects the optical path 
deflected sideward by the 1 st optical element away from the observer, and 
a 3rd optical element 30 which has at least one reflecting surface and 
deflects the optical path deflected by the 2nd optical element, almost in 
direction substantially opposite to the direction of the deflection by the 1st 
optical element in reverse tracking order; and the 2nd and 3rd optical 
elements constitute a relay optical system for an image displayed by an 
image display element 5. and the 1 st and 3rd optical elements have positive 
power. 
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+ D i0 (3R 3 -2R) sin(A) + D n R 3 sin(3A) 
+ D 12 R 4 cos(4A) + D 13 (4R 4 -3R 2 ) cos(2A) 

+ D H ( 6R 4 -6R 2 + 1 ) +D, S (4R 4 -3R 2 ) sin(2A) 
+ D 16 R 4 sin(4A) 
+ D 17 R 5 cos(5A) +D I8 (5R 5 -4R 3 ) cos(3A) 
+ D, 9 ( 1 OR 5 - 1 2 R 3 + 3 R ) cos(A) 
+ D 20 ( 1 OR 5 — 1 2 R 3 + 3 R ) sin(A) 
+ D 2 , (5R 5 -4R 3 )sin(3A) + D 22 R 5 sin(5A) 
+ D 23 R6 C os(6A) + D 2 , (6R 6 -5R 4 ) cos(4A) 
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+ D 26 (15R 6 — 2 0 R 4 
+ D 26 (2 OR 6 -3 OR 4 
-HD 27 ( 1 5R 6 -20R 4 



+ 6R 2 ) cos(2A) 
+ 1 2R ! -1 ) 
+ 6R 2 ) sin(2A) 



+ D 28 (6R 6 -5R 4 )sin(4A) + D 29 R 6 sin(6A) 



(c) 



4 , D 5 , D 6 . D 10 0, D„ 

20 . d 21 , D lt -mmt&. 

[0062] %<n>WM<F>mh tx 

z=c 2 
+c 3 
+c 5 
+c 8 
+c 12 



D 12 . D, 3 , D 14 . D 



K<r>%m. ( d ) 



[0063] Z = ZZC„,XY 
Mb LX. k = 7 (7<m) *%z.ht. HBBUri 

[0064] 



Y + C 4 I 
Y 2 +C 6 
+ C 9 

+ C 13 



Y 3 
Y 4 



X | 
Y I 
Y 2 
Y 3 



+ C, 7 Y5 + C, fi Y 4 



X I +C 7 X 2 

I X I + C 10 YX 2 +C„ I X 3 
I X I +C H Y 2 X 2 +C 15 Y | 
I X I +C 19 Y 3 X 2 +C 20 Y 2 



+ C 23 Y5 



+ C 24 Y5 



+ C 30 Y7 +C 31 Y6 
+ C 34 Y 3 X 4 



I X I +C 25 Y 4 
+ C 27 Y 2 
I X | +C 32 Y 6 



X 2 
X 4 
X 2 



X 3 I +C 16 X 4 
I X 3 I 
+ C 2 jYX 4 +C 22 I X 5 I 
+ C 26 Y 3 I X 3 | 
+ C 28 Y I X 5 I +C 29 X 6 
+ C 33 Y 4 |X 3 | 



^rnxonmrnxn. i?k < a) afcfflofci* 
&WT'mm#*mmztix^z>-t)\ ±ie ( c ) st, 
(d> ttm^xt>mwfm&**t>ti&<Mi*5 
&xi>&\ 

[0065] *%,tycr>mmm i <vxm 2 i-ttt y - z m 
mm* m 1 t^at . «r <^mm^mmt^ikmmn 
a. xi-iiii8- . Y*i6)i 1. 5° x\ Kftmmmm 

^mf(D±^^lil 1 . 5X7. 2mmX'hh. 

[0066] zamtim. mmsmv. mmfrb 

ytcDMimiz. StiiiKK (I<l>7-yXA 10, 20. 3 
Oa»&3r*«IR3tS«3. ¥3S®£Ultffi?)3fc#§iJffl4 0 
*«*.fc#$HW#F4. RWS(B«aji^FO«SiB5 

[0067] wm%&& 3 nmfor y x a i o urn 1 b 

1 l*»i5>SS3ffll 3Tt»«$il. *<9JB1B1 lttftft 
IIJA^ T 'J XA 1 0 F"jfc £4 i: 2 

ffll 2-CR»S<tfc«9!«r7 , !;XArt-CR«U. IS 2® 

1 2<23?lffll l^AWLfcJBRSrr'JX^rtTRW 
U 83B1 3ti3fll®l lTR»3*i/afcS!S:7 , yX 

[0068] SR5es« 3 <7>mfo~r y x a 2 o «ss 1 b 

2 1*»&»3B2 3T«jS£;h.. *«0»lB2Uittt» 

X 'J XA 1 0 A^c7)^5r7° 'J XA 2 0 |*|fcA3* S 
fg2B22ttmiB2 l*^A^L£3fcS?£XyXA|*j 



+ C 35 Y 2 I X5 | +C 36 YX6 +C 37 I Xi I 

• ■ • (d) 

T'KItU »3ffl2 3J4»2ffl2 2-CR«Silfe3BR* 

r y XA^wai-ri) £ a eawcS*vo*& . 

[0 06 9] gl83t^3^ffl^riiXA3 0«imiffi 
3 1*»<3*4BS3 4T«l*S/t. *<0fSlffi3 UiflH> 

7°y XA 2 0 frt><7)%M£y'V XA 3 0 (*)(;: ASt£-tL 
m2®3 2{iHlH3 lfrA.AttL/yt^ryXArt 
T'RItU H3M3 3{i^2M3 2fRltL!t7fe^^ 
1B53 l*»^>*2ffi3 2{cAlfTI.3^t3cllf Sid 
tr'JXArt-CEJtU »4ifi3 4tt!B3ffi3 3-CR« 



[0070] £ LT, Cl^3ooii^rUXAl 0~~3 

y xa 2 o y u-x&mzx o +f^&£ 1 @te 

T y XA 2 0 «0£ 1 ffi 2 1 h.h . 

[007 1 ] K-ftmm : ¥-4l,i2-Ocr>%Wmfa4 It 42 

¥»iKttHtf>3te$HHB4 0 $rHi.Tfe 0 . a^jl^ 
Tli, -e^*fajffl4 4 . 3t^»JB4 0, BttlH%»7*t 
1494 5£iS$U Hfl«**F»l*Iiii4 5 

TV^RStSB^^^O^^'-^^XS 1 SrigTR 

«a[B«**3R : w)«*aj 5 tci'j o , *<m.7m 5 x-k 

atZtv/zlffflt* -hK—tivx 5 1 , Wti&i&Fttm 
B4 5*SaLT3te#WH4 0TR»3fU ^fJ^ 
4tf)!8HB3tA»B4 3*»4>ryXAi^»ajL. TtiSB 

6tc|ij?»„ tea. »ajiti<o«a, «asB6j:o«<o» 
aji» 1 1 «a*B 7 t:is«-t & . 
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[00 7 2] Z<r)£dtcWMX'hh<r>X\ StBiBl fc* 

X5 1 ^^tT5t«-S'J* : j 1 4^Btil**lgl 1 W[6]®4 5 
a^«£r'JXAgW}|*iKA8tU 3-Jgti*#»'Jffi4 0 
LT *<DWiM4 4 *^S^-7" U XAgp«^CtU 
X . SBS*^ 3 C7)*^T U XA 3 0 c03fS4 rf 3 4 *^ 
T y XA 3 0 [*]{:: Alt Ls SI3ffi3 3-ei*lg|5KWU If! 
2ffi3 2T'rt^S : fL. MS1BS3 ia>£>TyXA3 0fl- 
CftttfJL. ffi'OXyXA 2 0(7)^3^2 3*^7°'JXA 

2 0rt(cA*fL. lg2ffi2 2-C(*!g|5R8*U SI1H2 1 

D XA 2 0 n tW tiJ L » 7 V XA 1 0 <om 3 ffl 1 
3*>f>7"yXAl OflCAOs Hlffil lt'^W? 
*U SI2ffil 2t'RW§ixT^(i^lffil IT'SAtS 

ix-C7-'jxi,io{'Hc»ait. wttiiti(o{ascS)i»ii 

[0073] mi<7)ffitfL;tyj<-?(D%2ffifrhm5ffi 
';XA2 0Tfe'5. Sfl9ffla>£>SfSl 2ffi£T'#TyXA 

3 o x-fo y . m 1 3 1 4 ffi&x'immk7m<?> 

ftftWm^ 4 T'S> 0 . KS 1 4 ffi#>£>m 1 5WZ X'tfiftrt 

-Hvx5\xh Y ). mi smtfrnmsx-h*) . mi 

5ffl*>^l 6B2T*^A-#5X5 Ill 
7ffl#Kttifii: LT<7)?fc#S<Jt84 0T'$> *). W>1 8Btf 

^s"i*^ 4 m*mmm 4 3 0 „ m 1 9 35*^ 

Jlffl6?'&9s (SS2 0M) ^tUttlfc^a^ffi 

7T'j>s <> zlx. m2ffifrt>mm 0120®) co&w 
am 1 mcomtam 1 t LtzM>L-s.xmzti 

[0074] *%BJ<7)||JfeW 2 cr>%M 2 Sr^tf Y - Z Br 
BiHSa2fcqrt. icDHJ6^{^3t^^Bft 
{is X*r6ll 6° > Y^r&jl 0. 2° T"s Kmmmk 
^^AfsS.il 1 . 52X7. 2mm'C*>l>. 

[0075] zvmmmii. mmmv* 

*<05i-&«(c, ftftiJKls BttT'JXAl Os 2 0, 3 
0*»63r4SNR*¥3R3. *S3iRWrBO^S'Jffl4 0 

£ffittzmmm?4, vt-foysmrs* mmm 

m^#^«O^tS5*^>5r0s l^Jts TfefrSWRf 4<0 
3BHHB4 0«>R»W (.WfcAMSI) {c{i«®6# 

[0076] dslt's ^jrryy^JtfFStt. #BHF7 
-3 6 0 54^fcjS?*UfcV*-&J:3fc. fiffl^W*^i 

^s®M«*t tfm<xm.ztix% y , b«^*^3c 
^®5^i»:7c^r6]X{i2»:7t*[6]{c^*7"'jy/ (tt 



*f 4> Ls BS^? h ) l/cMMM-**? t* 0 - 

[ 0 0 7 7 ] £ <0^«O«IR#^i& 3 liH»1 1 <7>& 
HR#¥5&3fcPS«V*S. 

[0078] -fLTs *4HW** 4 tt2r*oaBJJttf*4 

1 1 4 2 * tvfc 'J X Agm*> f> 0 s * ^ 

tg£ffiK¥g>&Ritmc7)ft#iijffi4 o srfliir *j o , s 

JtlBUrCtt. -e^Stttiffi4 4 s ^S'Jffi4 0 . B«* 
^« z F«|6lffl4 5£i§$U B«^*^f^a54 5t 
S*s?ixT *y it 7 V yym^f-S b %<F>*7 * 7 U >7 
WFt 8 coRMM (eft* $ iiT v ^ •& RSfflBfR***^ 
i])^-iiyX5 1 1 2r^TRS4SB«^**^^ffl 

5X5 is 7*yy^*f8. B«s** ; F»r*iBi4 

5*3®aUT3t»i'Jffi4 0TR»$<l. *»S'J*^4v7) 
J8W8fcA»B4 3*^r'JXA^»aiL.s ^i!SS6{= 

[0079] z\m : ) i mm.xhh<r>x\ wmoii 
ara 6 *^ tog&gfiteii . *»»Hff 4 oBHB*A«if 4 

»$<t* 3 Ffi3l£«K:*oTB««*Jf : F»|6lffi4 5*^ 

-^'5X5 1 $:^LTRIfSH^^«^<?3^®5?r 
BSStttSSWS. SStMflS B B B ^*-?^*rS5*^ 
co^^Jis *a*-^7X 5 1 1 * / 'J v /if 8 ?: 
^■LT*»«BIS^4<0B««^R : p»miB4 5*^ig-& 
T-'JXAgpWrttAWL, ^»±3lfi»»Jffi4 0*aBiL 

x%m#M4 4frL>t$£7vx&mttuz}iix. mm 

3te¥3R 3 tf>flU>rr U X A 3 0 com 4 ffi 3 4 7" 'J XA 
3 0rtCA»U »3ffl3 3Trt«R«L. ^2ffi3 2 

Trt»R«L, »iffl3 i*^ryxA3 omz^m 
Ls {i^ryxi»2otoig3E2 3*^ryxA2 0rt 

(slAWLs I&2S2 2-C'rtgBRItLs SSlrS2 1*^T 
yXA2 0?Ks:lttiiLs rUXAl 0t9lfS3ffil 3*^ 
7°yXAl OrtCAO. SSlffil lY£5at3*U ^2 
Bl 2T'SSt$^xT^Sii^lffil lt'Stffs?ilTXy 
XA l o^fcWBJL. WttJIt 1 ^ftg(::J>!>ffi3S£&flRE£ 

rttcAOs RtfflMftfayif^a^Bft^ifcwii*® 

[ 0 0 8 0 ] »Etf5*lfc''C5^-^0»2B*»fe»5ffl 

iT'^yXAl Ot'*0s IS6ffl*^m8ffiilT'* { T 

yxA2o-ei>0s »9B*»^aii 2®£-e#ryxA 

3 0 f* "9 , SB 1 3 Ba&» 1 4 B4 TjJ®**^^) 
^fiJ*^ 4T*'5.*14ffl*»4>fH5ffi4 X'tfi*? * 

7'yy^^8T'*)0s mi 5Bj&>fesBi bmzx-m 

J<-A'yX 5 1 f*> 0 s m 1 6B***jSffi 5T*J>0s W> 
1 6fflA»^>f(l 7rS^T*^N'-^5X5 1 T*S>0, SB 
1 7B4»4>»1 8rBiT'^''7^7"yy^lRf8-C'S> , 9s 
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m 1 9mtf%Mffit uoMffi4 ox-h m2 o 

ffi*^««^4<0KJl#AStffi4 3T"J>9, IS 2 lffi 

a^is® 6 ?h o . $h ( m 2 2 ffi ) tfMftm 1 1 *s 

4B!7T*6. *LT. ®2ffi4»^«ffi <3l2 2ffi) <0 
1 ffitfWifi* 1 *>«M>£»*i Lfcflf**"C« 

1 0 0 8 1 J *W!ftO$tt0l 3 <Oft3ft2 ££tf Y - Z BJr 

ti. X*fal8° . Y^Fitdl 1. 5' X\ RtfSBffi* 
SS^^SIill. 5 2X7. 2mrat*l. 1 

[0082] zcommmu. &jmmmx\ wkn&e> 
3t<oasmc ifttiKi , ii'^ryxA 10, 20. 3 

*»W1ii4 0<ORStffll (!PJjftAStll) KteftiSffl6tf 

[0083] znnmmi}. yrm^s 
wm=? 4 <nwmt¥3k 3 miz~mzm Lx%mm * 

[0084] £^5at&ko»K#¥* 3 ummm 1 

[008 5] ZIX. ftftMm?4tt2~yco&tymik4 
1 fc 4 2 fL!t»-&r 'J XAOTi^^r •? . 

tz . *4MB* : F4 OWSJBB4 4 O * 7" 'J V ^517 8 4* 

ti«$iiTfcO. jfcHBaKruu *<n*>*~r»vf* 

^8, Sta3H4 4. ft#»Jffi4 0, B<£i!l*Sg?*rA® 
4 5£jtiSU fi<t8**?*Miii4 5 fc«*3*va> 
SRStlM^SH^A-tf^XS 1 £i&TKStM 
B&S^fDSI*® 5 fcffl 0 . -eo^^ffi 5 
flfc#S8i. ij^-ijyXS 1. B«l«ji**?*tl*lffl4 
5*aaL"C3t«'Miii4 0TRitS*l, TfcfrgiJSHMcD 
B?BJ!3tAlffi4 3*^7-UXA5'p\|taiL, 3feSB6H 
*ts. #aj«l*>fWi, «B6 iOf&OUtte 
1 tSSfriH 7 

[0086] ^cr>i.otmm.X'hh<r>x\ ifttiKi t£ 



Sffi 6 *» £ angBHftU . jlMHW*^ tf>8&iS3fcAitffl4 
3 *» & »£7" U XA»«rt KAW t , 36»Mffi 4 0 TR 
Sf$iX*¥fr^fc*oTH«*^?*tl6|ffi4 5*»& 
«^TUXAa5WKCttlT*^'-^X5 1 £tf-LTR 

X5 1 S^fC^WSH 1 4cOfflf««^*^(6lffl4 5 

s-^iSLx ^<7)waiffl4 4 a^s^y yxASw^taj 
t . -7 * f »j >ym? 8 , m&K&% 3 <7)ffiit>r 

'J XK 3 0 Olfl4 ffi 3 4 'J XA 3 0 1*1 Alt L , 

SS3ffl3 3T t P'iSR»U SS2ffi3 2Trt»R»U 31 

i ffi 3 1 r <j xm. 3 o Jttitaj L , ii'i>7° »j xa 2 

0<?)^3®2 3*^rUXA2 0l*JtAStL. SS2ffi2 
2Trt«R«L, Ifllffi2 l*^TUXA20Wl*ftii 
7*'JX^1 0<?)|g3ffll 3*^TUXA1 0F*](CA 
")s SSI Ml 1T£R»3*U ^2ffil 2T'RW$^T 

ifgjff$n-cr';xAi omcWtB 

[0087] mi^mw^vt-fco^wfrbwism 
&x-tf7VXM.i ox-fo*). w.t>mfrt>w,&w&x'ff7° 

UXA2 0T*0. ^9ffi*^mi 2tS^-C^T'JXi, 
3 0 X'h *) . H 1 3MfrhW, 1 4 B5^T'A ll 7 

m^- 8 -c* 0 , m 1 4 sba» & si 1 5 mt x'tfmmm^m 
<7>%ftmm z f-4X'fo r ) . isi 5wa»&ssi 6B4-ca<* 

5 1 T* 0 . ^ 1 6ffi*«SBP 5 Tft 9 . m 

1 6®*^^i 7ffl^ X'tffi^—tfyx 5 1 Tcb 0 , m 

1 8ffl#Rjtffifc LT^^S"JB4 0T'$> 0 . 1 9iB 

<nmtiVJtffi4 3 t* 0 . m 2 0 ®^ 

3Qgffi6TJ) 0 , ®ffl (lg2 1 ffl) 1 tftfS'Sr 

B7T'$>6. *LT, flS2gB^4>ftQ9 (S§2 lffi) 0# 

[0088] OT(C±fe»feC« 1 -3 J< 
^-f. JjOFfSS+O "FFS" "AS 
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[0106] C 3D 3aiS:i?iE»aiB<0+*Sra Of) 
EB««*3IW5+'t'tii4*IIT3e»r6i:S. fflE 
ffS 1 3fc*«7 «3tS§± mieSI 2 3fc*#FCft i iSv 

mtitmt (vxj&t , mie^ 2^^*^o3fess±Huiem 
vat. mzm3m : m?com±miw&2mm?iz 

■ • • ( 1 ) 

jftSilT v ^6 i k £#® k -Tl»±ie 1 *»<o 5 1 
fli!K<0B««R8B. 

[oiio] C7] fjiem3^^o^<kt 1 

i k ^^Sk-t&±ie 1 frh 6 OMfi^ 1 
[0111] C 8 D mldH27t^»^^-^<kt>l 

3£tt«>Bft«i3giI. 

[0 112] C 9 3 urE'JU- *¥JRo<S*feMk1- 
*k&. 

• • • (2) 

7S»Tllta*fB*#L» f <Offl*fBkH9EBil«y5* 
WBfl^fflkwBKOHRii&WDk U frfEB^^ 
*f <0B«aSH<0Jtftfi«r D k -fh b * . 

• • ■ (3) 

[0114] CI 1] HfEStl *¥3lff*«Biff* 
( n ) # 1 «t 0 ^ ( n > 1 ) K«T»JKS*lfcT 
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m.ir^x^zxmhxwimt, mum*?*) 

%7 >J XAfl-KStifrrsatiBBi: Sr*-r 

-t&±iB i *>^> i ocontifr i iiiemoB«^^a. 

[0115] C 1 2 D flie»2*^IE : F* t Slff* 
(n) tfUH^V^ (n>l ) 

fifc3BR*r'JXArtt=AW-t6AWiifc, mat** 

xy xj»ftx'%sii-h'j>%< t i, i mmmt , frie 
3K«*ruxA«.t«ai-r4»aiiBfc z^-tizb 
&b-t&±& 1 & 1 1 i flaa<©a«**s 
s. 

[0116] C 1 33 h5K« 2t^SWJ3#W 
( n ) # 1 J: K) t V* < n > 1 ) JlMrc»Jfi3*lfc7- 

'jxAswawafc'j. laieaiWi^^^^wajsiifc 

3K3i* 7" >J XA|*|KAStt £ Aliffl t - WiBISfcfc X 0 
XAftTB&tt&'JrlcK b i> 1 mmmi . 

£xy XAjMcsfajf sMfflBt z^-thzt mmt 
•this. i 1 2coMn^ i ^lemcoH^^a. 
[oii7] ci4) mtim 1 3t^^r y xi>m 
«*\ «^e»23e^F3&>^»aj$*ifc3ie«*7 , uxA 

rtfcA*«-SA»Bfc . J»HJBTEIt3*UttlSK*7 , y 

x&nx'%.m-&%Mffit. WRMtm^rox^ 

U XA*ffc»arf S»aSBfc#fc£4 i b 
[0118] CI 5 J m&3*&m?<?)7V x&u 

wfi. mtmmimi^fr^&zixtzm.zrvxA 

«BTR»Sfifc3BKSrr U X.WM=»Hif-4»aiBfc 
*>£>&9. «IB»lR«iHt:AIW6»±±3lfi»k»iE 
*2R«ffi36»^R«SiXfc«Lh±3Btli: fr'flflBXy XA 

mtftx-zm-z, z b zimb -tus. 1 2fsacoH« 

[0119] C 1 6 ) «HB»2*flft« : F^7 , yX^» 
«K»33K^SI^»^»aJS<xfc3K«t7 , 'JXA 
rt£AI«-&A»Bi:. *fl£A»B*»£:ryXArtfcA 
«S<ifc3e**RS«-&R»ffli:. 15IER»B"CR»$ 

[0120] C17D HiE»23C¥*TFi:19iE»33t 
sWFAMKoryXAatB^^O, WE»33l£** 

7<ow asst mum 2 m^m^xMrn^^nx v > & 
ifc*i*at^6±Ei 1*^1 6<7)H^* i iJaieao 

[0121] ci 8) mBstiffi&srk flutes 2* 
^*^#-tt<oryxAgBtta^&D. fyiBm2^* 



it^waftsjjEi 1*^1 6<ofir<i*»i«aaB<o 

[0122] C 1 9 3 HWe»l «ES! 2 # 

t ffi^3^s^^-*wy XAam^ii,* 

0. B?IBm33K^*^cO«aiffitMie^23t^^<7)A 

stBataWvcts "j , fsiBs 2 ^m^comtam t ttrie 
* 1 ^m^<oxstm¥m-tLX mzktmkb-ti 

[0 123] 

t i & t . 4^T'J!5B«T"«tttg*^v^«)gggi*qs 
STiSBft -C'3t*DX Sra*Wifc«|R3te¥** a LT 

4. 

[HB<o«JH*il"fl] 

[01] *ffiH?mtm l OB^^B^ft^coffi 
B0"C*>S. 

[02] *W»^dt«2^Bfl^^»oafi^5fi<^ 

[031 *»WOSa*«3<OB«SK^SM«03ie*5ROK 
B0T*&. 

[04 ] syfcffl 1 o»«m^^r0-c*6. 

[05] ldt«2O«JRII^S?t0r*6. 

[06] mum 3 coffiiRn ^^-r 0tr* & . 
enimmzwm-htzfrnmx'hh. 

[08] *|^B««5MO«R3K*JR<oryXA 

fcsw^rft^flw;^'; xao 1 wt^tar** . 

[09] *^HBcoB^i^^B^«Bg3K^«r y XA 
Haffl^I^il^xy Xi,tfOSiJcO^J5r^i-0T*>S . 

[01 o] *%wm®.&mwcr)tmm¥%<v7-<jx 
Mzmm^m%m&y y xi,oj3ij(ogFi2:^t-0T'fc & . 

[0113 *^oB«Ma®llOSai3lfi*»<or'JX 

[012] *mtzi:m?$mmx'mmmm<7)wm 
m&m&wm%mmzm% Lfc««t «f ax-* & . 

[01 3] 01 20OT&C&6. 

[014] #S69Itc J: &HtaSI^"CM-BII*JB«)B« 

[flPf^K'W] 

1- MiBB 

2- «±±3tttt (3fctt) 

3- SfflBK¥3R 

5- 
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(51) Int. CI.? 1S!^ FI <##> 

G0 2F 1/1335 G0 2F 1/1335 

H 0 4 N 5/64 5 1 1 H 0 4 N 5/64 5 1 1 A 

F^-A(##) 2H087 KA07 KA24 LA12 RA06 RA45 

TA01 TA02 TA05 TA06 
2H088 EA10 HA21 HA23 HA28 MA07 
2H091 FA14Z FA21X FA41X LA19 

MA02 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
t^ADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



Itf LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . : 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




